
A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

20MHz lowpass filte r

Tune C144
for 2V
P-P at
pin 3

17 MHz BPF

Put this jumper near the ed ge
of the board so it can be
changed without unstacki ng

Limit 1PPS signalin g
pulse to 100 u s
duration, 1 V P-P .

Remove jumper from JP11 hen driving the
reference frequency input belo w.

do not
populate

do not
populate

optional instead of U8

optional

to be changed !! !
(see HFA1135-common mode rang e)
R6  -> 1K
R9  -> 330R
R12 -> 1K
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Clock_Generator

Title

Size Document Number Rev

Date: Sheet of

Design by Address
Subtitle

C-REF

C-REF
C+REF

C+REF

CLK-1
CLK-2

ONE-PPS
OPT-INP

S0

CLKx2-1

CLK-1

S1

CLK-2

P3-3

P5A

N5A

P3-3

P3-3P5A

P3-3

P3-3

P3-3

P3-3

C13
12pF NPO

C15
68pF NPO

R12
10k

1
2

C12
22pF NPO

C16

Open Ckt

C6
100nF

SC3
Open

1 2

J16

1 2

JP3
1 2
3
5

4
6

C10

100nF

JP2

1 2 3

U7

CY2305

1

4
6

8

7
5
2
3

REF

GND
VDD

CLKOUT

CLK4
CLK3
CLK2
CLK1

R11
330R

R19 33R

R8
10k

C19
100nF

C3

100nF

1
2

R13 33R
1 2

SC2
Open

1 2

C31

4.7nF 2KV

C5
100nF

L1 2.7uH

RX

TX

1CT:1CT

1CT:1CT

TR1

16ST8522

16 9

15 10
14

11

3
1

2

8
6

7

RX

TX

1CT:1CT

1CT:1CT

TR2

16ST8522

16 9

15 10
14

11

3
1

2

8
6

7

R10 330R

C22
100nF

1
2

C8

100nF

R3
10k

J1

RJ45

1
2
3
4
5
6
7
8

9
10

SC4
Open

1 2

R1
150R

R2
150R

C24

4.7nF 2KV

C26

100nF

QOSC

U3

QOSC_SMD

1

2 3

4OE

Gnd Out

Vcc

L2 2.7uH
C20
10uF 16V Tan

1 2

JP1

1
2

C30
100nF

U8

CY2907F

1

2

3
4

5

6

7

8

S0

V
ss

XTALin
XTALout

S1

CLKAV
dd

REFCLK

R18
100R

R7
100R

R9
1k

1
2

C14
100nF

C29
100nF

R4

330R
C17

56pF NPO

C18
100nF

+

-

LIM+

LIM-

U5

HFA1135IB3

2
6

7
4 5

8

+

-

VCC

GND

U9
MAX999EUK

3

4

5
2

1

R5
330R

C21
100nF

1 2

SC1
Open

1 2

JP4
1 2
3 4

R6
10k

QOSC

U1

QOSC_DIL

1

2 3

4OE

Gnd Out

Vcc

U4

16.8MHz Toyocom Oscillator

14

7
8VCC

GND
OUT

+

-

VCC

GND

U6

MAX999EUK

3

4

5
2

1

C1
100nF 1

2

C11

100nF

1 2



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

Possible upgrade to AD9754AR

860 KHz 2nd Order
LP filter

Cable compensation

A 0 .8 constant (R44||C61) would have been better (less prone to
ove rshoot for nearer optical modules), but the goal was to make
bot h ends identical. I will confirm the values of components on
a DOM board in my office.

The  compensation above helps with the high frequency roll-off of
th e cable, but not with the low frequency roll-off imposed by
the  limited inductance of the transformers, or charge build up
on capacitors.
Digital filtering of the ADC data stream can help there.

220pF x 22M = 4.4 ms

Pgm for 2V span centered at 1V

Strapped for 2V
span centered at
1V, just as the
DOM is strapped.
See data sheet.

*** alternative ***

alternative  power supply

*** optional Cap ***

Equalized Com
Signal

from original TB-design, noise=+/-5 digit (no cable)

R246 optional

use resistors instead of FBs

noise=+/-0.5 digit (with and without cable)
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Communication, Channel #1

Title

Size Document Number Rev

Date: Sheet of

Design by Address
Subtitle

COM1-IN

COM1-REF

SDA1-REF

DOM1-

DOM1+

DA1-D7

DA1-D5

DA1-D3
DA1-D4

DA1-D6

HV-COM1

HV-COM1

HV-COM1

RAD1-D3
RAD1-D2

RAD1-D5

RAD1-D0

RAD1-D7
RAD1-D6

RAD1-D1

RAD1-D4

RAD1-D9
RAD1-D8

RCM1-LV1

DA1-D12
DA1-D13

DA1-D11

DA1-D8
DA1-D9
DA1-D10

RCM1-LV2
RCM1-LV4
RCM1-LV3

DA1-D1
DA1-D2

DA1-D0

COM1-TH4

COM1-TH1

COM1-TH2

COM1-TH3

AD1-CLK

AD1-SBY

COM1-IN

COM1-REF

SDA1-REF

PWR1-DIS

PAIR1-CU
SAD1-REF

COM1-EQ

HV-IN-

HV-IN+

COM1-REF

COM1-REF

COM1-IN

COM1-EQ

RCM1-LV[4..1]

RAD1-D[9..0]

DA1-D[13..0]

DOM1+

DOM1-

DA1-SLP
DA1-CLK

N5A

P5A

P5A

N5A

P5A

N5A

P5A

P5A

P3-3

P3-3

P3-3

P5AN5A

N5A P5A

P5A

P5A

P5A

P5A

N5A

N5A

P3-3

P5A

N5A

P5A

R249
200R

FB4

2.2 µH

1
2

+

C63
10uF 16V Tan

C89
100nF

C88
12pF NPO

R53
10K 1%

C70 100nF

+

C79
10uF 16V Tan

R20 1M

1 2

FB3 12R

12

isolated Amplifier

U14

HCPL-788J

1

3
2

4

6

13
12

16

7

14
15

11
10

8 9

5

Vin+

Cap_H
Vin-

Cap_L

Vled+

ABSVAL
Vout

Gnd2

Vdd1

Fault
Vdd2

Vref
Vdd2

Gnd1 Gnd2

Vdd1

C68
100nF

TR4

TT1-6-KK81

43

61

52

D1 Zener BZX284C10

1
2

FB8

2.2 µH

1
2

C66
100nF

C46 1uF

1 2

R68

1k

C49
100nF

1
2

R75
2k

R27 1R 1%
1 2

C75

100nF

1 2

C93
100nF

U20

LP2985IM5

1
2
3 4

5Vin
Gnd
Off Byp

Vout

+C43

10uF 16V Tan

R55
6.8k 1%

1 2

R59
33R

1
2
3
4

8
7
6
5

C90
100nF

C76

10nF/COG

1
2

R401k

SC17

open

1
2

C269

100nF

R57
33R

1
2
3
4

8
7
6
5

C61
1.5nF

C267

100nF

1
2 R56

51R

+

-

U12C

MAX995ESD
9

8

10

R51

1k

v+

v-

U61

AD830

1
2

4
3

8

7
6
5

+

-
GND

VDD

U12A

MAX995ESD

1

4

2

3

11

R41

1k

R37

470R

C78
100nF

CH1

Epcos B82790-C105-N240

1 2

34

1 2

34

D4

PRLL5819

1 2

+C268

10uF 16V Tan

T1

IRFR320_NMOS

2

1

3

TR3

TT1-6-KK81

43

61

52

C72

2.2uF

1
2

C71
100nF

R71

1k

R247 33R

R66

1k

U11 AQV253

2

1

34

5

6

FB9
2.2 µH

1
2

C44
100nF

1 2

R47 1k

DC-DCU15
LME0505S

1 2 3 4

U
in

-
U

in
+

U
ou

t-
U

ou
t+

C64
100nF

L3

10µH, 0.98R, 320mA

1 2

R21 330R
1 2

R246
120R

FB6

12R

12

R44 1k

C69

22pF NPO

+

-

U12D

MAX995ESD
13

14

12
R42 100R

FB1
2.2 µH

1
2

D5

PRLL5819

1 2

R3010k

C32
470nF 250V

1
2

R48 1k

R60
33R

1
2
3
4

8
7
6
5

R35

1k

C36
470nF 250V

1
2

U24

AD9708AR

14
13
12
11
10
9
8
7
6
5
4
3
2
1

28
1526

20

27
24

22
21

16
17
18

19
23

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7
DB8
DB9

DB10
DB11
DB12
DB13

CLK
SLEEPDCOM

ACOM

DVDD
AVDD

IOUTA
IOUTB

REFLO
REFIO
FSADJ

COMP1
COMP2

D9

PRLL5819

1 2

C55
33pF NPO

R38

5.6k

FB5
2.2 µH

1
2

R61

1k

R24 330R

1 2

C39
470nF 250V

C54

100nF

L4

10µH, 0.98R, 320mA

1 2

R58

1k

+

-

LIM+

LIM-

U21
HFA1135IB

3

2
6

7
4 5

8

+
C67

10uF 16V Tan

R79 100R
1 2

C58
100nF

C56
33pF NPO

C266
100nF

+

-

LIM+

LIM-

U17

HFA1135IB

3

2
6

7
4 5

8

R46
240R 1%

R25
120R

JP5

1
2

C94

12pF NPO

1 2

C91
100nF

R2910k

R39

5.6k

FB31 12R

12

R62

1k

C74
100nF

1
2

R250
240R 1%

R22
120R

R26
120R

C84
100nF

R31

1k

R45
1k

C265
100nF

JP6

1
2

C41
100nF

+

-

LIM+

LIM-

U18

HFA1135IB

3

2
6

7
4 5

8

FB10

2.2 µH

1
2

R78
1k

R23
120RJ2

1
2

C92
100nF

C38
470nF 250V

FB29

2.2 µH

1
2

C47 100nF

1
2

D8

PRLL5819

1 2

R33
10K 1%

FS6

0.3 A/0.6A, 60V, 3s, self resetting, Raychem

1 2

R32
10k 1%

R72

1k

FB7

12R

12

FB2 12R

12

R67

51R

C45
100nF

R248 1K 1%

R50

1k

Vee
Vcc

SD
W

N

U19

MAX4166ESA

2

3

4

6

7 8

-

+

 

 

  

C87
100nF

C60

100nF
1 2

C77

2.2uF

1
2 R54

1k

C65

100nF

FB11
2.2 µH

1
2

U10

SFH6206T

1

2

4

3

R52
15K 1%

C73
100nF

R28

39R

1
2

R36 33R

FB30 12R
12

C62
Open Ckt

C50

100nF

JP7

1
2
3
4

C33 Open Ckt

1
2

Ve
e

Vc
c

SD
W

N

U13

MAX4166ESA

2

3

4

6

78

-

+

 

 

  

U22

AD9203ARU

3
4
5
6
7
8
9
10
11
12

1
27

228

13
15
16
17

18

19
20

22

14

24

23

25

21

26

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

DRVSS
AVSS

D
R

V
D

D

A
V

D
D

OTR
CLK

TRI-STATE
STBY

REFSENSE

CLAMP
CLAMPIN

REFTF

DFS

REFBF

VREF

AINP

PWRCON

AINN

C42 10nF/COG
1 2

C82

100nF

C48 100nF

1
2

C57
100nF

C85

1uF

1
2

C52
100nF

R43 33R

C59
100nF

SC9 closed
1 2

C35
2.2uF/160V

C81

100nF

+

C53
10uF 16V Tan

+

-

LIM+

LIM-

U16

HFA1135IB

3

2
6

7
4 5

8

R49 100R

C83

12pF NPO

1 2

C51

100nF

R65 100R
1 2

C86
100nF

+

-

U12B

MAX995ESD
6

7

5
R34
33R

1
2
3
4

8
7
6
5

+

-

LIM+

LIM-

U23
HFA1135IB

3

2
6

7
4 5

8

C80
100nF



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

Co
mp
on
en
t 
Si
de

So
ld
er
 S
id
e

Re
ar
 P
an
el

IS
A 
Bu
s 
Sl
ot
, 
To
p

 V
ie
w

alter native if, single +5V power supply is used
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FPGA

Title

Size Document Number Rev

Date: Sheet of

Design by Address
Subtitle

P3-3

CH1-SEL

FPGA-TDO

SD
5

SA4

C
H

1-
gL

ED

PD
5

P3-3

TMS

SA6

C
O

N
F-

D
O

N

PD6

SA
8

C
LK

-2

GND

PLD-TDI

PD
1

PLD-TCK

SY
SC

LK

PD1

SD
0

nSTATUS

nCNFrdy

S1

FPGA-TMS

GND

PD5

R
ES

ET

GND

nTRST

SA5

PLD-TDO

SW1-A5

FPGA-TMS

C
H

1-
yL

ED

P3
-3

S0

PD0
G

N
D

nA
C

K

GND

FPGA-TDO

SW1-A4

SW1-A2

SW2-A4

SA
11

nAUTOFD
SA

9

SE
LE

C
TI

N

G
N

D

P3
-3

SW3-A3

SA3
SA2

TDO

SW2-A7

SW1-A7

BUSY

SW2-A5

nERROR

AE
N

P3-3

SW3-A0

SD
2

SD
4

G
N

D

SW1-A0

PD
6SW

2-
A7

SA0

FPGA-TDI

G
N

D

SA
7

DCLK

GND

nSTATUS

nN
O

-W
S

SW3-A2

PLD-TMS

BU
SY

nCONFIG

PLD-TDO

SD
7

nE
R

R
O

R

SA
15

nI
O

R

PLD-LED

GND

PD7

SW2-A6

SW
2-

A6

PD
0

SW1-A1

SW3-A3

P3
-3

SA
14

nCONFIG

SD
3

SW3-A2

SW1-A3

SW1-A1

FPGA-TDI

nI
O

W

SA1
CONF-DON

SW1-A5

PL
D

-L
ED

nPAPERND

PLD-TMS

G
N

D

P3-3

TCK

SA
12

SA
13

SD
6

SW2-A4

SW1-A7

DATA0

SW3-A1

SW3-A0

SW3-A1

FPGA-TCK

FPGA-TCK

TDI

P3
-3

SW
2-

A5

SD
1

SW1-A0

PLD-TDI

nA
U

TO
FD

nP
AP

ER
N

D

SA
10

SW1-A6

PLD-TCK

SW1-A4

nACK

SW1-A6

PD
7

SW1-A2

GND

SELECTIN

CONF-DON

SW1-A3

VCC-CKL1

IR
Q

3

SY
SC

LK

SA
18

AE
N

IR
Q

10

SA
11

IR
Q

11

SA
5

SA
10

P5
B

SD
9

nD
AC

K6
D

R
Q

6

SA
6

IR
Q

12

nN
O

-W
S

SA
15

N
12

B

SA
1

IR
Q

9

IO
C

H
R

D
Y

SD
0

G
N

D

O
SC

SA
3

SA
19

SA
9

TC
SA

4

G
N

D

SA
2

BA
LE

nS
BH

E

IR
Q

5

nS
M

EM
R

nD
AC

K7

SA
0

SD
8

D
R

Q
7

SD
6

SA
8

SA
13

nM
EM

C
S1

6

G
N

D

SA
16

IR
Q

7

nS
M

EM
W

SD
13

SA
14

nI
O

C
S1

6

SA
7

IR
Q

15

P1
2B

nR
EF

R
ES

H

SD
14

P5
B

nI
O

C
H

C
H

K

nI
O

R

SD
12

N
5B

IR
Q

4

nD
AC

K5

SD
7

G
N

D

SA
12

SD
15

P5
B

SD
11

SA
17

SD
10

D
R

Q
5

nI
O

W

IR
Q

H

R
ES

ET

IR
Q

6

IR
Q

14

RxD11-RJ

RxD11-RJ
RxD12

TxD12
TxD12-SB

TxD11

TxD11-RJ

RxD11

RxD12-SB

DCLK

TxD11-RJ

FPGA3
FPGA4

FPGA6

FPGA1
FPGA2

FPGA7

FPGA5

FPGA0

P3-3

P3-3

P3-3

P3-3

P3-3

NVR1-SCL
NVR1-SDA

GND

GND

TxD11-RJ

RxD11
RxD11-RJ

TxD12-SB
TxD11
TxD12
RxD12RxD12-SB

D
O

M
1-

D
O

M
1+

TxD12-SB

RxD12-SB

CLK-1

M
AS

TE
R

SW2-A4

SW2-A6

SW2-A7

SW2-A5

GND

SW3-A0 SW3-A3

SW3-A1SW3-A2

PD4

F2P1
F2P0

IOCHRDY

TD
O

nINIT

nI
N

IT
PD

2
PD

3

PD4

PD3

PD2

SD
3

SD
1

SD
2

SD
4

SD
5

ONE-PPS

HV-CON+

GND

P2
-5

SA
18

TxD12

DRQ7

P3-3

IR
Q

5

nSTATUS

SA
D

1-
ST

R
SD

A1
-C

K

R
AD

1-
D

1

RDA1-D5

GND

GND

RESET

F2P1

P3
-3

DA1-D5

AE
N

SD
A1

-C
L

nCNFrdy

P2-5

DA1-D9

GND

G
N

D

FPGA0 DA1-D10

DA1-D3

nDACK6

FPGA3

SA
D

1-
D

O

TCK

SD
A1

-D
I

R
AD

1-
D

5

PW
R

1-
D

IS

SD
A1

-C
S

FPGA4

P2-5

DATA0

DA1-D8

CONF-DON

P3-3

SD7

nTRST

SA
10

SD15

R
C

M
1-

LV
3

RDA1-D11

R
AD

1-
D

2

RDA1-D1

G
N

D

IO
C

H
R

D
Y

SD
1

R
AD

1-
D

7

P2-5

IR
Q

7

P2
-5

DA1-D12

SD10

GND

RDA1-D2

SA
9

G
N

D

P3
-3

TMS

SA
7

ONE-PPS

SD14

SD
A1

-C
K

SA
0

SA
17

CH1-SEL

DA1-CLK

TC

RDA1-D9

FPGA7

SA
16

RDA1-D12

GND

nM
EM

C
S1

6

SD3

C
H

1-
gL

ED

SD
0

R
AD

1-
D

8

FPGA6

DA1-SLP

GND

RDA1-D6

FPGA1

SD5

P3
-3

P3-3

IR
Q

4

RDA1-SLP

RDA1-D0

RDA1-D8

R
AD

1-
D

4

O
N

E-
PP

S

DA1-D0

GND

P3-3

nCONFIG

SA
2

RDA1-D7

P3-3

F2P0

RDA1-D10

SD9

P2
-5

SA
13

SA
8

GND

nIOCS16

nDACK7

FPGA5

SD11

DA1-D1

SD13

TDI

G
N

D
BA

LE

P3
-3

nI
O

R

nDACK5

DA1-D7

DA1-D11

nIOCHCHK

R
SD

A1
-D

I

O
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2
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1
2
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1
2

+
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1
2
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1
2
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1
2
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MC79M05CDT

2

1
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C215

2.2uF

1
2
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100uF/10V

1
2

DC-DC
U50 NMF0505S

1 2 4 5 6

U
in

+
U
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-

U
ou

t-
C
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U

ou
t+

FS4 0.5A
1 2

+C218

10µ/16V

1
2

+
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100uF/6.3V

1
2

J20

1
2

+

C231

100uF/6.3V

1
2

C214

100nF

1
2

C211

2.2uF

1
2

C217

2.2uF

1
2

C220

2.2uF

1
2

+C219

100uF/10V

1
2

C209

2.2uF

1
2

C230

2.2uF

1
2

+C213

100uF/10V

1
2



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

2.5V Ref

4.096 V

2.500 V

5V supply reads back as 2. 5V
3.3V supply reads direc t
2.5V supply reads direc t
-5V supply reads back as 2. 5V
Pair current = (reading-2048)*504/4096  mA
Temperature = (reading * 100) Kel ven
DAC_REF=2.5V
COM_REF=1.0V

R219..222 not mounted  !
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SADC/SDAC, channel 1

Title

Size Document Number Rev

Date: Sheet of

Design by Address
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P5A

P5A

P5A

P3-3P2-5

P5A

N5A

P5A

P5A

U53

AD592_TO92

1
2
3

+
nc

-

C248
100nF

R
22

1
10

K
 1

%
1

2

C243
100nF

1
2

R207 33R
1 2

C
23

4
10

0n
F

1
2

C
23

7
10

0n
F

1
2

C247
100nF

1
2

C
23

8
10

0n
F

1
2

R203

3.3K 1%

1
2

R211
10K 1%

1
2

R218 10K 1%
1 2

R204
10K 1%

1
2

R212
10K 1%

1
2

C
23

9
10

0n
F

1
2

C
24

0
10

0n
F

1
2

R217 10K 1%
1 2

C
24

1
10

0n
F

1
2

R
21

9
10

K
 1

%
1

2

R216 10K 1%
1 2

R208 10K

1
2
3
4

8
7
6
5

R
22

2
10

K
 1

%
1

2

C242
100nF

1
2

R215 10K 1%
1 2

R
22

0
10

K
 1

%
1

2

+

C244
10uF 16V TanC
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MAX525_CAP
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2

4
5
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16

18
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1
11
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6
15

7

8

9
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12
13
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OUTA
FBA

OUTB
FBB

OUTC
FBC

OUTD
FBD

AGND
DGND

VDD

REFAB
REFCD

CL

CS

DIN
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DOUT
UPO
PDL

FB25 2.2 µH

1 2
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100nF

1
2

U55
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2.2 µH

1 2
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CH2
CH3
CH4
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REFADJ
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SCLK

DIN
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